What is claimed is: 



1. An endoscope comprising; 
an elongate inserted section; 

an illuminating light projecting means 
projecting an illuminating light from the distal end side 
of said inserted section; 

an objective! optical system arranged on the 
distal end side of saiql inserted section, having at least 
two optical systems receiving the light from an object 
illuminated by said illuminating light and forming at 
least two images not equal to each other; and 

one image transmitting optical system arranged 
within said inserted section and transmitting said I two 
images in common. 

2. An endoscope according to claim 1 wherein said 
two optical systems have two optical axes eccentric from 
said optical axis on both sides of the optical axis of 
said image transmitting optical system and said two 
optical systems form images having a parallax between 



each other. 



An endoscope according to claim 1 wherein said 
tJ^o \6ptical systems have two optical axes not parallel 
;ach other and form images different in the visual 
fiel^J direction from each other. 

4. An endoscope accoAiing to claim 1 wherein said 

objective optical system has said two optical systems 



arranged in parallel on saiffLpb-jec t side and one optical 
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system arranged in common on/ the.^Jjnage side of said two 
optical systems and said ttfro optical systems are formed 
of negative lenses. 
5. A s tereoendoscope comprising: 

an elongate inserted section; 

an illuminating light projecting means 
projecting an illuminating light from the distal end side 
of said inserted section; 

an objective optical system arranged on the 
distal end side/ of said inserted section and forming the 
light from thef object illuminated by said illuminating 
light as pluril images having a parallax between each 
other through plural incident pupils; and 

one /image transmitting optical system contained 



at least pafrt 
transmitting 
each other b 



: Ly within said inserted section and 
fill plural images having a parallax between 
/sa^id objective optical system. 
6. A atereoendoscope according to claim 5 wherein 

the diameter/ of the incident pupil of said objective 
optical system is substantially the same as the radius of 



said relay o 
7. A 



tical system or is smaller than it. 
Atereoendoscope according to claim 5 wherein 
an image taking means taking the plural images having a 
parallax betjween each other and transmitted by said image 
optical systeiu is arranged at the rear end 
serted section within which said objective 
tern and said image transmitting optical 



t ransmi 1 1 ing 
of said in 
optical syS 



system are contained 



8. A 
said objecti 



s tereoendoscope according to claim 5 wherein 
ve optical system is formed of two negative 



□ 

*0 



m 



lenses arranged 
positive lens 
coinciding with 
lenses and said 



in parallel with each other and one 
group arranged on the optical- axis 
the optical axis of said two negative 
image transmitting optical system in the 
order mentioned /from the object side. 
9. A stefe6fendoscope comprising: 

an el£>ncfate- inserted section; 

an illuminating light projecting means 

projecting an /illuminating light from the distal end side 
of the inserted section; 

an /objective optical system arranged on the 
distal end £fide of said inserted section and forming 
plural imagejs having a parallax between each other 
respectively I in spatially separated positions for the 



object illumi 
one 

transmitting 



ated by said illuminating light; and 

image transmitting optical system 

said pluraJ. images. 

10. A s te reoendoscope according to claim 9 having 
at least one image taking means taking the plural images 
having a parallax and made on the final image surface of 
said image transmitting optical system. 

11. A stereoendoscope \according to claim 9 wherein 
the petzval sum of said objective optical system is a 
negative value. 

12. A stereoendoscope according to claim 9 wherein 
the optical axis of said image taking means is inclined 
to the optical axis of said |mage transmitting optical 
system. 

13. A stereoendoscope according to claim 9 having 
an adapter optical system for re-forming the plural images 
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having a parallax and made 9^1 the final image surface of 
said image transmitting ot/tical system and varying the 
relative distance between/ the plural images within said 
final image surface. 
14. A stereoendoscope comprising: 

an elongatje inserted section; 

an il laminating light projecting means 
projecting an illuminating light from the distal end side 
of said inserted section; 

an objective optical system arranged on the 
distal end side of said inserted section and forming 
plural images hbving a parallax between each other 
respectively inj spatially substantially coinciding 
positions for I the object illuminated by said 
illuminating 1 ighpTt and 



one 



Se transmitting optical system 

transmitting saiij plural images. 

15. a stereoendoscope according to claim 14 having 
a pupil dividirjg and image forming means for spatially 
separating the /plural images having a parallax and made 
in the substantially coinciding positions on the final 
image surface by said image transmitting optical system 
and forming in/ages and at least one image taking means 
taking the images formed by said pupil dividing and image 
forming means./ 

16. A siiereoendoscope according to claim 14 wherein 
said objective optical system comprises plural front 
groups and ono rear group placed in parallel on the object 
side and the space between said front groups and said 
rear group is afocal . 
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17. 



A stereoendoscope according to claim 15 wherein 



said objectiv 
groups and o 




e optical system comprises plural front 
e rear group placed in parallel on the 



image transra 
19. 



object side ^nd said front group is formed of a negative 

and positive power element in the order 
object side, 
tbreoendoscope according to claim 15 having 
optical system for spatially or timely 
and re-forming the plural images having a 
parallax aid made in the spatially substantially 
coinciding positions on the final image surface of said 
.tting optical system. 
A stereoendoscope comprising: 
an elongate\ inserted section; 

an illuminating light projecting means 
projecting an illuminating light from the distal end side 
of said inserted section* 

an objective optical system arranged on the 
distal end side of said \ inserted section and forming n 
images (wherein n is an \ integer equal to or above 3) 
having a parallax between each other for the object 
illuminated by said illuminating light; 

less than n-1 ^ image transmitting optical 
systems transmitting the n images; 

at least one image taking means taking the 
respective images; and 

a displaying means \selectively displaying any 
two images of the taken plural images in at least one 
displaying means. 



20. 



A s tereoe^dja^cope comprising: 
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an elongate inserted section; 



an 



projecting an 



illuminating light projecting means 
lluminating light from the distal end side 
of said inserted section; 

an Objective optical system wherein plural 
optical systenfs^ are arranged in parallel on the distal 
end side of / ^tfld inserted section and plural images 
having a parj&lltax between each other are formed for the 
object illumi'iiated by said il lumin<iting light; 

an (image transmitting optical system comprising 
one optical system transmitting the plural images formed 
by the objectlive optical system; and 

an image taking means taking at least two 
images of tpe plural images transmitted by said image 
transmitting (optical system. 

21. A etereoendoscope according to claim 20 wherein 
said objectifve optical system is formed of plural optical 
systems whose petzval sum is negative . 

22. A stereoend^scope according to claim 20 wherein 
said image taking iftpans comprises two image taking 
devices whose optical ^xes are inclined respectively to 
the optical axis of ^aid image transmitting optical 
system. 

23. A stereoendoscope\ according to claim 20 wherein 
said image taking means dpmprises plural image taking 
devices and the central ^arts on the image taking 
surfaces of said plural Image taking devices are 
arranged as inclined to contact the curved surfaces of 
the images . 

*dremdos 



24. 



A stere^j^doscope according to claim 20 wherein 
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said objective optical system comprises plural front group 



optical systems 
parallel and 



in which optical systems are arranged in 
rear group optical system arranged 



coincidentally with the optical axis of said image 
transmitting optical system and forming images of the 
beams from said plural front group optical systems in 
substantially sjuperimposed positions and said image 
transmitting optical system transmits substantially 
superimposed plutral images having a parallax between each 

by said objective optical system. 

according to claim 24 wherein 



eoendoscoj 

e pupils transmitted by said image 



other and formed 

25. A sterfe 
the positions 

transmitting orfbiclal system are separated from each other. 

26. A st/ei eoendoscope according to claim 24 wherein 
the projected beam from said front group optical system 
is a substantial Ly afocal beam. 

A ster eoendoscope according to claim 24 wherein 
tion of said front group optical system 



27. 

the border posi 



and said rear group optical system is more on the image 



side than the 
group optical sys 
28. 

an x 
projecting an il 
of said inserted 

an ob j 



front side focus position of said rear 
tern . 

A sterejoendoscope comprising: 
an elongate inserted section; 

lluminating light projecting means 
Luminating light from the distal end side 
section; 

2|Ctive optical system arranged within the 
distal end side of said inserted section; and 

an image taking means arranged within said 
inserted section land taking the object image formed by 
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=1= 



said objective optical system. 



said 
negative lenses 
one positive 1 



mentioned from t 
29. 



objective optical system having two 
arranged in parallel with each other and 
sns group opposed to said two negative 
lenses and arnnged along the central axis between the 
optical axes oi: said two negative lenses in the order 

tie object side. 
An endoscope provided with: 
an objective optical system having plural 
visual field directions and plural pupils corresponding 
to these visual field directions and arranged so as not 
to be superimposed and forming at least one object 
image; and vXHj 

a transjmi tting optical system formed to be of a 
size equal to or larger than the size of the plural pupils 
from the objective optical system and transmitting 
rearward the object image and said plural pupils from said 
objective optical system. 

An endoscope according to claim 29 having a 
Lng means separating plural pupils 



30. 
pupil 



separat 



corresponding respectively to the beams in said plural 



different direc 
optical system 



tions and formed by said transmitting 
and an image forming optical system 



forming object j mages formed by the beams included in the 
range of the pupils corresponding to the separated 
respective visual field directions. 

31. An endoscope according to claim 30 wherein said 



image separating Ueans is arranged near the plural pupils 
transmitted by said transmitting optical system on the 
side on which the\ rays are projected by said transmitting 



\ 
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optical system. 

32. A stereoendoscope according to claim 30 halving 
plural image taking means receiving respectively plural 
object images formed by said image forming optical system 
and forming images. 

33. |An stereoendoscope according to claim 32 wherein 
said pupil separating means has an optical member 
separating! into respectively different directions the 
beams included in the plural pupils formed by said 
transmitting optical system and a reflecting means 
directing Ithe plural beams separated by said optical 
member in I a direction substantially parallel with the 



optical ax 
plural ima 
said ref l«3tinc[ 
images fo 
34. 



transmitting optical system and said 
ing means receive the beams reflected by 
means and take respectively the object 
bV said image forming optical system, 
endoscope wherein an objective optical 
system havirig plural visual field directions and plural 
pupils corresponding to these visual field directions and 
formed so a^ not to be superimposed on each other and 
forming objbct images and a transmitting optical 
system having a single optical axis and transmitting the 
object images and plural pupils from said objective 
optical system are provided, 

said! objective optical system comprises a front 
side optical I system which receives beams in directions 
different from each other and projects said beams as 
plural substantially afocal beams arranged substantially 
in parallel along the optical axis of said transmitting 
optical system! and a rear side optical system which has a 
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opt 



tr 
f 
of 
fro 




single optical axis common with said transmitting optical 
system, converges the plural beams from said front side 
ical system and forms object images rearward and 

said image transmitting optical system 
Sjnits rearward the object images and plural pupils 
ted to be of a size equal to or larger than the size 
the plural pupils corresponding to the plural beams 
i said rear side optical system and from said rear 
side optical system. 

35. An endoscope according to claim 34 wherein an 
optical system converting said plural beams to plural 
beams arranged to \ be substantially parallel with the 
optical axis of said transmitting optical system is 
arranged on the projecting side of the beam forming the 
object image transmitted from said transmitting optical 
system, an image forming lens receiving only one of said 
plural beams and an image taking means receiving the 
object image formed by said image forming lens and taking 
the image are provided, said image forming lens and image 
taking means are integrally moved in the direction 
intersecting with the optical axis of said optical system 
and only one of said plural beams is selectively incident 
into said image forming lens 

36. An endoscope according to claim 34 wherein on 
the projecting side of the peam forming the object image 
transmitted by said transmitting optical system are 
arranged an optical system converting said plural beams 
to plural beams arranged to be substantially parallel with 
the optical axis of said transmitting optical system, a 
light path switching means movably arranged in the 



direction intersecting Nwith the optical axis of said 
optical system to selectively rearward transmit only one 
of said plural beams, an \ image forming optical system 
receiving one beam selected \by said light path switching 
means and forming an object \image and an image taking 
means receiving the object imfege formed by said image 
forming optical system and taking\the image. 

37. An endoscope according! to claim 34 wherein on 

the projecting side of the beam Iforming the object image 



transmitted by said transmitti 
provided a first optical system 
beams to plural beams arranged 
parallel with the optical axis 
optical system, a second optical 
plural beams and forming an image, 
provided between said first opt 



optical system and selectively parsing only one of said 
plural beams and an image taking means receiving the 
object image formed by said seccpnd optical system and 
taking the image. 

38. An endoscope according 

means setting plural pupils corre 
the beams in said plural different 
in either of said objective 
transmitting optical system. 

39- An endoscope according | to claim 34 having an 

forming optical system having an optical axis 
with said transmitting optical system and forming 
ct image formed of the beam included in the range 
of plujral pupils corresponding to the respective visual 



\ optical system are 
converting said plural 
to be substantially 
of said transmitting 
system receiving said 
beam switching means 
cal system and second 



to claim 35 wherein a 
ponding respectively to 
directions is provided 
optical system and 
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40 



ielc^ojirecti 



ons from said /transmitting optical system. 
An endoscope according to claim 34 having one 
image taking means receiving plural object images formed 
by said image formipg optical system and taking the 
images . 

41. | An endoscope according to claim 39 wherein said 
imagd forming optical system is an ocular optical system 
forming plural object images corresponding to different 
visua^ field directions so as to be observable with the 
naked 

42. II^T \ An endoscope according to claim 39 wherein a 
mean$ \ letting plural pupils corresponding to the 
respective beams in said plural different directions is 
provided in either of said objective optical system and 
said transmitting optical system. 

43. | An endoscope according to claim 41 wherein a 
means | setting plural pupils corresponding to the 
respective beams in said plural different directions is 
provide*! in either of said objective optical system and 
said trcmsmitting optical system. 

44. An endoscope wherein an objective optical 
system having plural \ visual field directions and plural 
pupils corresponding to\ these visual field directions and 
formed so as not to be\ superimposed on each other and 
forming plural object images and a transmitting optical 
system having a single optical axis are provided, 

said objective optical system comprises a front 
side optical system which receives beams in directions 
different from each other aVid projects said beams as 
plural substantially afocal beams arranged substantially 
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in parallel along the optical axis of said transmitting 
optical system and plural Year side optical systems 
arranged in parallel to receive plural projected beams 
from said front side optical \system, converge plural 
object images and form plural ob\ject images respectively 
in the rear, 

said image transmitting optical system is 
formed to be of a size equal to <j>r larger than the size 
of the plural pupils corresponding tjo the plural beams from 
said rear side optical systems and transmits rearward the 
plural object image and plural pupils from said plural 
rear side optical systems. 

45. An 1 endoscope wherein an objective optical 

system having! plural visual field directions and plural 
pupils corresponding to said plural visual field 



di rect ions and 
single optical 
sai 

side opticall 



and a transmitting optical system having a 
axis are provided, 

bjective optical system comprises a front 
ysj^m including plural pupils receiving 
respect ively^ptlural beams in directions different from 
each other and a prism optical system varying at least 
one of said bqams and converting the respective beams to 

in substantially the same direction and a 
cal system forming object images made of 
from said front side optical system in 



beams directed 
rear side opt:, 
plural beams 



said 
rearward the 



substantially the same positions and 



transmitting optical system transmits 
bject images and plural pupils from said 
rear side optical system. 

46. An endoscope wherein an objective optical 



i 4 2 



system having pi 



Jiral visual field directions and plural 



pupils corresponding to said plural visual field 
directions and c£ transmitting optical system having a 
single optical axis are provided, 

said objective optical system has a front side 
optical system J including plural lenses having optical 
axes in directions different from each other and a prism 
optical system J receiving the respective beams having 
passed through I said plural lenses and converting said 
beams to plural beams arranged substantially in parallel 
along the opiiical axis of said transmitting optical 
system and a / reaj>^ side optical system having a size 
including the j^peams projected out of said front side 
optical syste^nl and having a single axis and a convergence 
for pro jecterd J rays to simultaneously form images of the 
plural beams ajnd 

saiq transmitting optical system transmits 
rearward the | object images and plural pupils from said 
rear side optical system. 

47. An J endoscope according to claim 46 wherein an 

ocular optical system having an optical axis common with 
said transmitting optical system is arranged on the 
ide of the beams forming the object images 
endoscope according to claim 46 wherein an 
:em converting said plural beams to plural 
beams arranged substantially in parallel with the optical 
axis of ths transmitting optical system, a reflecting 
means directing the plural beams projected out of said 
optical system in respectively different directions, 
plural image\ forming optical systems provided in the 



projecting s 
48. An 
optical sys 



respective light paths of the respective beams to fo 



ob j 



set images of the respective beams reflected by said 



rrn 




refl ^ ctin 9 mean s and plural image taking means taking 
by receiving the respective object images formed 
Ld image forming optical system are provided on the 
projecting side of the beams forming the object images 
transmitted by said transmitting optical system. 

An endoscqpe according to claim 46 wherein an 
optical system converting said plural beams to plural 
beams arranged substan\ ially in parallel with the optical 
axis of the transmitting system is arranged on the 
projecting side of the \ image position formed by said 
transmitting optical system, an image forming lens 
receiving only one of the Vlural beams from said optical 
system and an image taking means taking images by 
receiving the object images tormed by this image forming 
lens are provided, said image forming lens and image 
taking means are formed to blp integrally moved in the 
direction intersecting with t\ie optical axis of said 
optical system and only one bf said plural beams is 
selectively incident upon said imalpe forming lens. 
50. An endoscope according \to claim 46 wherein an 

optical system converting said pM-ural images to plural 
images arranged substantially iVi parallel with the 
optical axis of the transmitting optical system, a light 
path switching means arranged movaply in the direction 
intersecting with the optical axis of said optical system 
to deliver rearward only one of the plural beams from 
said optical system and an image forming optical system 
receiving the beams selected by said laght path switching 
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means and forming object images in the rear are provided 
on the projecting side \of the image position formed by 
said transmitting optical system. 
51 . An endoscope wllerein an objective optical 

system having plural visual\ field directions and plural 
pupils corresponding to sfeid plural visual field 
directions and a transrai 1 1 ing\ optical system having a 
single optical axis are providedA 

said objective opticall system has a front side 
optical system including a pupii\ dividing means dividing 
pupils into said plural pupils, ^ prism member making the 
directions in which the beams! corresponding to the 
divided respective pupils are incident different from 
each other and plural lenses leaving optical axes in 



directions different from each other 
a rear side optical sys 

plural beams simultaneously on 

having a single optical axis and 

projected beams and 

said transmitting opti 



and 

tern forming images of 

t) he im^ ge surface and 

a convergence for the 



c:al system transmits 
rearward the object images and pljural pupils from said 
rear side optical system. 

52. An endoscope having an objective optical system 
comprising plural visual field dir< 
corresponding to said visual fiej: 
optical system forming images in 
the beams from the respective pupils 

53. An endoscope according to claim 52 having a 
passage interception switching means selectively passing 
one of the plural pupils from said objective optical 



ections, plural pupils 
Id directions and an 
the same positions of 
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"«r* 



fij 



system. 

54. km endoscope wherein the objective optical 

system conprises a front side optical system including a 
lens having a negative refractive force and a rear side 
optical system which includes a lens having a positive 
refract ivp force and has a convergence, 

lid front side optical system includes plural 
lenses npv Jrig^optical axes in directions different from 
each cosher and prism receiving beams in directions 
different from each other and converting said beams to 
plural beams arranged substantially in parallel with the 
optical/ axis of a transmitting optical system delivering 
said bejams and 

said rear side optical system has a size 



includ 
optica 



j.ng the beams projected out of said front side 
system and a single optical axis and forms images 



of objects of said plural beams simultaneously on the 
image Surface, 

55. An endoscope wherein an objective optical 

system having plural\ visual field directions and an image 
taking means receiving object images formed by said 
objective optical system\ind taking images are provided, 

said objective Optical system comprises a front 
side optical system including a prism optical system 
receiving beams in plural directions different from each 
other and converting said be&ms to plural beams arranged 
substantially parallel , a means setting plural pupils 
corresponding to the respective beams and a passage 
interception switching means selectively passing one of 
said plural pupils and a rear side optical system having 
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a single optical axis and a /convergence and 

said image taking means takes the object images 
corresponding to the pupils selected by said passage 
interception switching /neans and formed by said rear side 
optical system. 

56. An endoscopy according to claim 55 wherein said 

image taking means is/ a solid state image taking device. 



57. 



pupils arranged so as not to be superimposed on each 
other an<I 



through 



transmitt 



An endoscope provided with: 

an objective optical system having plural 



forming plural object images having passed 
xd plural pupils; and 

an image transmitting optical system 

j ng rearward said plural object images and 



pupils from said objective optical system. 
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